I. Introduction
Increasing membership attrition has stimulated research into the costs and benefits of Federal Reserve System membership compared to the nonmembership alternative. Recent research has contributed to our understanding of the membership question in two important ways. First, the nature of the costs and benefits of membership and of the nonmembership alternative has been substantially clarified. As a result, the criteria that determine the cost of membership compared to nonmembership are better defined. The study has four basic parts. Section 11 develops a formal measure of the comparative burden of membership based on the opportunity costs to banks of holding a specific array of nonearning cash assets. In Section III, this measure is used to calculate the degree of the relative burden of membership on smaller Fifth District member banks of various sizes. The results from using this asset array are shown to be substantially different than those obtained through analysis of required nonearning asset reserve positions.
Section IV examines the effect of utilization of Federal Reserve System services on member and nonmember bank holdings of nonearning cash assets. Conclusions show that member bank users of System services hold significantly lower correspondent balances, and therefore lower nonearning assets, than do member nonusers, a case can be made that fuller utilization of Federal Reserve services might allow some members to economize on cash balances. Moreover, if empirical tests show that member banks intensively using System services hold smaller nonearning asset balances than do nonmembers, a case can be made that membership need not entail a burden, as is generally thought. Results opposite to those described above would tend to confirm the argument that Federal Reserve membership necessarily entails a burden taking the form of higher operating cash balances,.
II. Defininp the Comparative Membership Burden
Earlier studies of the effects of Federal Reserve System membership have focused attention on effective reserve requirements as the key factors determining differences in performance between member and nonmember banks.
Effective reserve requirements are normally defined as statutory reserve requirements adjusted to exclude that portion of the required reserve that can be held in the form of earning assets. This is the sense of the definition used by Gilbert and Peterson [3] , who have classified states according to stringency of effective reserve requirements. Previous research has suggested that differences in member versus nonmember bank performance are largely due to differences in Federal Reserve versus state effective reserve requirements E3,4,91 l A natural extension of this conclusion is that in states where member bank effective reserve requirements exceed state effective reserve requirements, performance differences are in effect institutionalized. Assuming all banks are cash minimizers, members of the Federal Reserve System must necessarily hold greater proportions of nonearning assets than nonmembers.
As normally understood, however, effective reserve requirements often
give an unclear picture of actual reserves required. For example, as commonly used, effective reserve requirements ignore adjustment of total deposits for such things as CIPC, due from balances, and government deposits. Moreover, it is difficult to make any generalizations about the effects of legally specified adjustments to the deposit base subject to reserve requirements. This is due to the fact that the mix of demand and time deposits may vary considerably among banks of varying sizes within states. Deposit mix may also vary considerably among states. This complicates any attempt to classify states according to reserve stringency based simply on an inspection of effective reserve requirements.
Another, more serious, drawback of relying on effective reserve requirements as guidelines to membership burdens is that banks' actual cash positions differ considerably from required reserve positions. For example, recent studies have shown that cash assets required for meeting reserves have little influence on total cash assets held by nonmember banks [6, 8] . The reason for this is that operating cash balances exceed the minimum spedigied by statutory reserve requirements. Correspondent balances and vault cash are both held for operating purposes and play an important part in determining member and nonmember banks' actual cash asset positions. The focus of current research has shifted away from exclusive consideration of legal or effective reserve requirements and toward the broader determinants of actual cash positions [7] .
Given certain assumptions about bank behavior, it is possible to develop a simple yet reasonable framework for describing the comparative burden of membership versus nonmembership based on revealed preference. Such a framework can also be modified to yield a measure of the degree to which reserve assets held by member banks satisfy correspondent service requirements. A key advantage of using an approach based on revealed preference is that the description of the comparative burden is estimable using observable variables.
Use the following notation: I = gross revenue; C = total cash assets; E = earning assets; B = demand deposit balances held with correspondent banks; V = vault cash; F = deposit balances held with the Federal Reserve; T = total deposits; m = subscript denoting member bank; and, n = subscript denoting nonmember bank.
An important objective of commercial banks is to maximize revenue. This objective is attained when available funds are optimally distributed between cash assets and earning assets. In its simplest form, the commercial bank revenue function can be expressed as I = f (C,E).
One approach to finding the optimal asset mix is to treat E as a residual and minimize C subject to relevant legal and operational constraints. The assumption that banks in fact attempt to minimize nonearning assets subject to certain constraints is central to the discussion that follows.
Assume there are two commercial banks (or groups of commercial banks) identical with respect to size, location, and deposit composition, but not Federal Reserve membership status. If the composition of earning assets for these banks is identical, an assumption that does not seem too extreme given identical size and location, then there will be no feedback effects from E to C. With all their characteristics identical except membership status, the ideally paired comparison banks can also be assumed to have identical demands for correspondent type banking services. The cash assets held by the comparison banks differ somewhat'in composition: Cm= B+ V+ F, and
The member bank holds reserves equal to s&me proportion, rm, of total deposits, and V and F are eligible reserve assets. rm has a constrained minimum equal to the legal reserve ratio, but it may be higher than this minimum depending on the bank's perceived need for excess reserves. Member bank reserve requirements are binding; that is, the amount of cash assets held for meeting reserves raises the total amount of cash assets held. The nonmember bank holds reserves equal to the proportion rn of total deposits, and V and B are eligible reserve assets.
r n also has a constrained minimum, but it may be higher than this minimum. Nonmember bank reserve requirements are nonbinding; that is, the amount of cash assets held for meeting reserves does not raise the total amount of cash assets hefd.
Both member and nonmember banks require correspondent type services to support their activity. Member banks have access to correspondent services from two sources, the Federal Reserve and correspondent banks. To the extent that a member bank's demand for correspondent services is not met by the Federal Reserve either in terms of variety or quality of services, correspondent balances will be held in some proportion b, to total deposits, or (la) Bm -b,T.
Nonmembers have access to these services from correspondent banks only and hold balances with correspondent banks in the proportion bn to total deposits:
Physical units of money, V, are hild in some proportion, v, to total deposits, Then (2a) Vm = vmT, and (2b) Vn -vnT.
-6-There are costs to holding V (e.g., accounting costs and security costs) that work to keep currency and coin at the minimum operating requirement for both member and nonmember banks. Since the nonmember reserve requirement is nonbinding, the nonmember bank would necessarily incur an opportunity cost by holding V in excess of the operating minimum. The member bank, however, is under a binding reserve requirement and does not necessarily incur an opportunity cost by holding V in excess of the operating minimum. The member can substitute between V and F to meet the legal requirement and may therefore hold vault cash in excess of the operating minimum. Make the assumptions that vm < rms vn cr n, and vn s vrnThen to fulfill its perceived reserve need completely, the member bank will hold deposits with the Federal Reserve in residual fashion, or Let Cm/T = cm and C,/T = cn. Accordingly, the comparative burden of membership can be expressed as (5) cm -cn, or the difference in cash asset to total deposit ratios for banks with all characteristics identical except membership status, It is clear from the above that differences in member and nonmember bank cash asset ratios are importantly affected by more than actual System reserve requirements. In particular, b, and b, are factors that have attracted much attention in the recent literature. bm is essentially determined by the variety and quality of Federal Reserve services, as well as by the extent to which member banks make use of these services. bn is basically a function of nonmember bank correspondent service requirements. Alton Gilbert [2] has attempted to measure the implicit service yield on member bank reserves using Federal Reserve internal cost data and the implicit yield on correspondent balances using survey data.
This approach to measuring service yields on cash assets does not seem appropriate inasmuch as it is based on a cost of production theory of value.? ' Knight [7, p. 241 Given that cash balance minimization is an objective, rational behavior calls for a member bank to first meet its service requirements through the Federal Reserve and then to direct any additional requirements to correspondent banks. Assume, therefore, that correspondent balances will be held by a member bank only to the extent necessary to compensate the correspondent bank for services not provided by the Federal Reserve. It is then possible to define (6) bm = bn -x (rm -v,>, where x is the coefficient of relative return between units of member bank reserve assets and units of correspondent bank deposits. (6) 8ssumes that the member bankys service needs are identical to the service needs of the similar nonmember bank. Accordingly, b, would be the appropriate measure of the member bank's correspondent service needs if no services were provided by the Federal Reserve. vn is the best available measure of the minimum ratio of vault cash required for operating purposes. Substituting for rm and rearranging terms, we get
Note that all the terms on the right hand side of (7) are empirically observable. The appropriateness of the measure x, however, is limited to comparisons between member banks that fully use System services and nonmember banks that receive all of their services from correspondents. Otherwise, the coefficient of relative return would not measure the service yield on the full array of System services compared to the full array of services obtained through correspondent banks.
Some general conditions can be established for values of x, namely:
x z 1 if [fm + (vm -v,)l 5 (bn -bm) , and
The meaning of (7) All required nonearning asset ratios are computed for the June 30, 1977 Call Report. Tests reviewed in Appendix A suggest that single day Call Report data such as these can be validly used as proxies for bank behavior averaged over longer the periods.
In Maryland and Virginia, where securities are eligible reserve assets, the legal reserve ratio is adjusted downward using the formula ER = (1-P) R, where: ER = effective reserve ratio; P = proportion of reserves that can be held in earning assets; and, R = statutory reserve requirement.
This assumes that the part of the reserve that can be held in earning asset form imposes no burden at all. 2The average of reserves on savings and other time deposits must be at least 3 percent, the minimum specified by law.
Source : Federal Reserve Bulletin, relevant statutes of the various states, and state banking departments.
,>, ,,,, ,/ -10 -In Maryland and North Carolina, the deposit base subject to reserve requirements is net of collateralized deposits of public funds. It is assumed that all government deposits are collateralized, and the total of such deposits is therefore deducted from total deposits to arrive at a net deposit base.
Federal Reserve and North Carolina required reserve ratios on time deposits are graduated by amount held and maturity classification. Inasmuch as the Call Report does not provide deposit breakdown by maturity class, assumptions must be made as to deposit maturity structure. The July 27, 1977
Fifth District STSD is used to derive ratios showing the proportion of total time deposits in amounts less than $100 thousand in specific maturity classifications to total time deposits in amounts less than $100 thousand. These ratios are used to calculate member bank and North Carolina nonmember bank required reserves against time deposits of less than $100 thousand. The
June 30, 1977 Fifth District survey of maturity distribution on weekly reporting bank negotiable CD's is used to derive ratios showing proportions of time deposits in amounts greater than $100 thousand in specific maturity classifications to total time deposits in amounts greater than $100 thousand.
These ratios are used to calculate member bank and North Carolina nonmember bank reserves against time deposits in amounts greater than $100 thousand.
The June 30, 1977 required nonearning asset reserves expressed as percentages of total deposits are presented in Table 2 . Comparisons show that member banks' required nonearning asset reserve ratios are lower than nonmember banks' ratios in seven out of a possible twenty groups. These groups are:
North Carolina, under 10 and 25-50; Virginia, under 10, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] and, West Virginia, under 10. An unweighted average of the differences in member-nonmember bank ratios by size group and across states shows that member bank required nonearning asset reserve ratios are higher by .0005, .0039,
.0032, and .0077, in ascending order of asset size. 1! Includes demand balances due from U.S. banka, currency and coin, and deposits with the Federal Reserve; excluded are CIPC, other balances due from U.S. banks (e.g., interest bearing balances) and balances due from foreign banks. Together, these six items make up asset item 1 on the Report of Condition, "cash and due from banks."
21 Fewer than bhree banks in group.
Adjusted cash asset to total deposit ratios are shown in Table 3 for the same groups discussed above. Adjusted cash assets are defined as the sum of demand balances due from U.S. banks, currency and coin, and deposits with the Federal Reserve. Member banks' ratios are lower than nonmember banks' ratios in only four of the groups (down from seven in Table 2 ). Using differences in member and nonmember bank adjusted cash asset ratios as the relevant measure of comparative cost of membership suggests that, for most size groups and most Fifth District states, nonmembership is less costly than
membership. An unweighted average of the differences in member-nonmember bank ratios by size group and across states shows that member bank adjusted cash asset ratios are higher by .0105, .0127, .0125, and .0230, in ascending order of asset size. These average differences are considerably greater than those prevailing between member and nonmember required nonearning asset reserve ratios. They suggest that, on average, Fifth District nonmember banks less than $100 million in asset size have available for investment from 1.05 percent to 2.30 percent more of total deposits than do their member bank counterparts.
Regression of the actual cash asset to total deposit ratios in Table   3 on the required nonearning cash asset to total deposit ratios in Table 2 shows no significant correlation between the variables for nonmember banks.
For member banks, however, this regression yields a R2 of .23 and a significant t-statistic for the right hand variable (the required reserve to total deposit ratio).k' These results support the idea that state reserve requirements in the Fifth District are nonbinding, while System reserve requirements are partially binding. This is consistent with the assumptions made in Section II. Thus, while differences in member and nonmember bank cash asset positions are importantly affected by System reserve requirements, other explanatory factors -12 -must also be considered to arrive at a complete explanation of cash asset portfolio determination. where the first subscript, I (I -1, 2, 3, 4, 5), refers to the state and the second subscript, j (j -1, 2, 3), refers to the size group. The hypothesis that there ts no significant difference between sample memus is tested using 6-statistics./ If the difference between sample means is significant, the hypothesis is rejected, in which case we conclude that the membership-service use combinations being compared do have differing influences on bank cash asset positions.
,Elspirical tests based on two different adjusted cash asset to total deposit ratios are evaluated. Differences in means and t-statistics for ratios having demand balances due from U.S. banks, currency and coin, and deposits with the Federal Reserve in the numerator are listed in Table 5 . This is the measure of the comparative burden of membership described in Section II. Differences in means and t-statistics for ratios having the same numerator as those in Table 5 , except for the addition of CIPC, are listed in Table 6 . includes CIPC resulting from correspondent clearing activity.
Maryland
The results for Maryland are partly unexpected and somewhat unclear, problems aggravated by the small number of banks in some of the comparison groups. In general, it appears that use of System services by member banks less than $50 million in deposit size does result in reduced cash asset ratios.
The differences in mean ratios between member users and nonusers are negative for both of the smallest size groups in Tables 5 and 6 . In the $25-50 million group in Table 5 , the difference is significant at the .20 level. Differences in means for the nonmember user and nonuser comparisons have the expected negative signs:in the smallest and largest size groups for comparisons that exclude CIPC, but the t-statistics are not significant. In the middle Table 5 size group, however, nonmember users have a substantially greater mean value of cash assets to total deposits than do the nonmember nonusers. Moreover, the difference is significant at the .lO level. Differences in means for the nonmember user and nonuser comparison in Table 6 are all positive, although none is significant. These results seem surprising since nonmember users of the RCPC clearing service could reasonably be expected to economize on correspondent balances compared to their nonuser counterparts.
While use of System services by member banks less than $25 million in deposit size does not eliminate the comparative membership burden, the evidence suggests that such use does reduce the burden. This conclusion Table 5 is consistent with the evidence in Table 3 . Member users of System services have a lower mean cash asset ratio than do member nonusers. This results in much larger favorable differentials for member users compared to nonmember banks than for member nonusers compared to nonmember banks. None of these differences, however, is statistically significant. The difference in mean cash asset ratios between nonmember user and nonuser banks is not significantly different from zero in either of the two size groups where comparisons are made. Table 6 , which includes CIPC in the computation of cash asset ratios,
shows that the smallest category of member banks using System services has a mean cash asset ratio higher than that of member nonusers. The small member user banks have a much higher mean ratio of CIPC to total deposits than do the small member nonusers: the CIPC to total deposit ratios of these two groups are .0413 and .0104, respectively. It is difficult to explain the unusually high member user CIPC ratio except in terms of high dollar volume of clearing 71 activity.-As in Table 5 , the difference in mean cash asset ratios between nonmember user and nonuser banks is not significantly different from zero for either of the two smallest size groups.
-18 -Further ratio comparisons cannot be made because of the lack of observations in the remaining membership service-use combinations. It is interesting to note, however, as shown in Table 4 , that four out of five nonmember banks in the $50-100 million deposit size range use the RCPC area clearing service.
South Carolina
The evidence for South Carolina indicates that utilization of System services by smaller member banks leads to a substantial reduction in cash asset ratios. The results in Tables 5 and 6 are consistent, although in Table 6 the advantage held by member users of System services is not as great as that shown in Table 5 .
The difference in means for member users and nonusers in the $0-25 million size group in Table 5 is -.0388 and is significant at the .lO level.
Service use has important implications for the membership question, inasmuch as member users reverse the burden experienced by member nonusers. Use of the RCPC service allows nonmember banks in the middle size group to maintain a mean cash asset ratio .0492 lower than that of the nonmember nonusers. In the smallest size group, however, use of the RCPC service does not lead to any significant difference in nonmember bank cash ratios.
For the $25-50 million deposit group in Table 5 , the negative sign of the difference in means for member users and nonmember nonusers suggests that utilization of System services can eliminate membership burdens. However, the results also show that the relative burden of membership is restored when comparison is made with nonmember banks that also use System services.
Virginia
The results for Virginia in Table 5 show that member bank users of System services in the two smallest size groups maintain substantially lower -19 -cash asset ratios than do member nonusers. This result is reversed in the $50-100 million deposit category. Comparisons using ratios with CIPC yield the opposite result in the $0-25 million deposit sise.group: member users have a higher mean cash asset ratio than do nonusers, although this difference is not statistically significant. The smallest Virginia member user banks, like the smallest North Carolina member users, have high CIPC to total deposit ratios. Virginia member users $0-25 million in deposit size have a mean CIPC to total deposit ratio of .0320, compared to .0078 for member nonusers. Table 6 shows no significant difference in means for member users and nonusers of System services in the middle size group, while the results in the $50-100 million deposit group are basically consistent with those in Table 5 . Tables 5 and 6 show consistent results for comparisons between nonmember users and nonusers. Nevertheless, the results are confused, the differences being negative for the smallest group but positive for the middle group.
West Virginia
In West Virginia, the evidence in Tabla5 and 6 suggests that use of System services allows member user banks less than $50 million in deposit size to reduce cash asset ratios compared to member nonusers, while in the largest size group there is no such reduction. The results in Table 5 , however, show a somewhat greater advantage for member users in the two smallest groups, and a somewhat smaller disadvantage in the largest group. For nonmember banks in the smallest deposit size group, use of the RCPC area clearing service seems to have little effect on cash asset ratios. In the smallest size group in Table 5 , use of System services allows member banks to roughly equate their cash ratios with those of nonmember banks. Member nonusers, however, maintain significantly greater cash asset ratios than do nonmembers.
In the middle size category in Table 5 , use of System services allows member banks to cut the membership burden by more than half: member users have a mean cash asset ratio .0124 larger than that for the nonmember nonusers, while member nonusers have a cash asset ratio .0285 greater than that of the nonmember nonusers. The burden is approximately halved for the middle group in Table 6 , as well. In the $50-100 million size category in Tables 5 and 6 , member users and nonusers have mean cash asset ratios from .0351 to .0459 greater than those of the nonmember user groups.
Fifth District Summary
The empirical evidence in Table 5 A small number of observations prevents as complete an analysis for North Carolina and South Carolina. However, using Tables 3 and 5 together leads to the tentative conclusion that there is no reduction of the burden in North Carolina and a possibly large reduction in South Carolina. In one state (South Carolina), nonmember users of the RCPC service have a mean cash asset ratio significantly smaller than that of nonmember nonusers. In three other states where this comparison is made, however, there is no such reduction.
While the evidence suggests that South Carolina member users experience no burden compared to nonmember nonusers, the relative burden is substantial and significant when the comparison is made with nonmember users of the RCPC area clearing service.
Few results are available for banks in the $50-100 million deposit classification due to the small number of observations. Available evidence supports the idea, however, that member users of System services maintain greater cash asset ratios than do member nonusers.
This evidence, which is based on comparisons of mean cash asset ratios that exclude CIPC, is not completely consistent with evidence based on cash asset ratios that include CIPC. For member banks $0-25 million in deposit size, the results in Table 6 support those in Table 5 showing a reduction of the membership burden in Maryland and elimination of the burden in South Carolina Table 6 shows a reduction of the burden in West Virginia. In North Carolina
and Virginia, Table 6 shows larger mean cash asset ratios for the smallest member users than for the smallest member nonusers. This is due to the large CIPC ratios maintained by these member user groups. If these high ratios result from a high dollar volume of clearing activity, then these banks should not be considered disadvantaged compared to member nonusers. This explanation needs to be tested. Tables 5 and 6 is consistent for banks above $50 million in deposit size: member users of System services maintain higher cash asset ratios than do member nonusers. When CIPC is included, however, the member user ratios are even higher. This combined evidence suggests that member user banks above $50 million in deposit size are acting as correspondents. Moreover, it suggests that the $50 million deposit size level marks the beginning of a different class of bank insofar as type of operations and demand for correspondent services are concerned. For example, use of System services by member banks in the $50-100 million size range may be associated with other forms of banking activity that give rise to increased demands for correspondent services. Member users might be more aggressive in making loans, for instance, leading to demand for loan participations with correspondent banks. This is an important correspondent service that the Federal Reserve does not offer. Further research is necessary to test this explanation.
Computing the Relative Return on Member Bank Reserves
In Section II, a formula for measuring the service return on member bank reserve balances compared to correspondent balances was developed. This coefficient of relative return is computed for member bank users of System services by state and deposit size class in Table 7 . An assumption made in Section 11 is that member bank vault cash ratios are equal to or greater than nonmember bank ratios. This is true, however, in only eight of the fifteen b, = ratio of correspondent balances to total deposits for nonmember bank nonusers of the RCPC area clearing service; bm = ratio of correspondent balances to total deposits for member bank users of System services;
f, = ratio of deposits at Federal Reserve to total deposits for member bank users of system services; vm = ratio of vault cash to total deposits for member bank users of System services; and, vn = ratio of vault cash to total deposits for nonmember bank nonusers of the RCPC area clearing service.
81
cases considered in Table 7 .-In cases where the assumption holds, the coefficient is computed using the formula described in Section II. In the other seven cases, however, the denominator is adjusted to include only member bank deposits with Reserve Banks. This adjustment yields lower coefficients than would result if the original formula were used.
The numerators of the ratios in Table 7 The results in Table 7 indicate an inverse relationship between bank size and service yield on member bank reserves. Whereas the smallest member banks realize a return equal to 1.1485 times that earned by nonmembers on correspondent balances, the larger member banks realize a return considerably less than that earned by nonmembers on correspondent balances. These results are in keeping with those presented above, which show that the smallest member banks are in many cases able to achieve cash economies by using System services.
Larger member banks are required to maintain higher ratios of required reserves than smaller banks, and it is possible that System services satisfy a smaller fraction of the larger member banks' total demand for correspondent type services.
Both of these factors would work to lower the larger bank coefficients shown in Table 7 .
The variation in coefficients among states is less than that among deposit size groups. Nevertheless, there are still considerable differences.
Member banks in South Carolina realize a yield on their reserve balances ap--24 -proximately equal to that realized by nonmembers on correspondent balances.
The relative return is lower but still high for Virginia, Maryland, and North Carolina member banks. In West Virginia, the relative return on member bank reserve balances is only about half that realized by nonmembers on correspondent balances.
These results indicate that Federal Reserve System services are generally competitive with correspondent services for banks less than $50 million in deposit size. For larger member banks, however, the proportion of assets that must be held in nonearning required reserves rises while demand for a wider variety of services probably increases. As a result, the larger banks earn on reserve assets only a fraction of what nonmembers earn on correspondent balances.
Analysis of the results by state suggests that there may be regional differences in the demand for and/or availability of Federal Reserve services by and to member banks. In South Carolina, where member banks have required nonearning asset ratios that are the highest in the District (see Table 2 ), the coefficient of relative return is nonetheless the highest among the District states. In West Virginia, where member banks have required nonearning asset ratios that are in the low range among the District states (see Available evidence suggests that among member banks greater than $50 million in deposit size, users of System services maintain higher cash asset ratios than do nonusers.
A ratio measuring the relative return on units of member bank reserve assets to units of correspondent bank balances can be computed using data on member bank reserve assets and due from balances, and nonmember bank vault cash and due from balances. This ratio, called the coefficient of relative return, is inversely related to bank size. Units of reserve assets have a high relative service yield for member banks less than $50 million in deposit size but a low relative service yield for larger banks. The value of this coefficient varies considerably between states, suggesting that the demand for and/or availability of Federal Reserve System services is regionally uneven.
-26 -
The empirical results presented in this study support the conclusion that Federal Reserve System services represent a powerful tool for attracting and keeping member banks less than $50 million in deposit size. All member banks pay for these services by virtue of holding required reserves. However, fewer than one-third of the smaller member banks fully utilize such services.
Among the smaller member banks in the Fifth Federal Reserve District, it is primarily the nonusers of System services that suffer a burden of membership.
-27 -Footnotes 1. The five states are Maryland, North Carolina, South Carolina, Virginia, and West Virginia. Washington, D.C. is excluded from the study since all District of Columbia banks must follow the reserve requirements applicable to member banks.
2.
Of course, banks also have CIPC. Some correspondent banks grant immediate book credit for cash items presented for clearing, a practice that acts to depress respondent bank CIPC and to inflate due from balances. Federal Reserve Banks grant book credit only for collected cash items. Consequently, CIPC may be lower, and due from balances higher, for banks clearing through correspondents than for banks clearing through Reserve Banks. CIPC might also be relatively high for those users of Federal Reserve clearing services that act as correspondent banks.
This theoretical framework abstracts from CIPC because of the difficulty involved in interpreting the factors mentioned above. CIPC is considered in the empirical tests described in Section IV.
3.
Use of Federal Reserve cost data for purposes of ranking member banks by degree of reliance on System services, however, does seem appropriate. Hume and Russell [5] follow this approach in analyzing the probable effects introduction of a pricing policy would have on Second District member banks of various sizes.
4.
The regression results are:
(1) Adjusted cash assets = .052 + 0.608 Total deposits 
5.
Daily average volume of regular items cleared by Fifth District nonmember direct depositing banks under $100 million in asset size exceeds that of direct depositing member banks during a one month sample period by 30 percent. This evidence supports the idea that the greatest part of check volume for smaller banks represents local and regional items. It also suggests that the smaller nonmember banks actually using Federal Reserve clearing facilities do so more intensively than smaller member users.
6.
The statistic t = (D -AH)/SD, where D is the difference between the two sample means; AH is the hypothetical difference between sample means, or zero; and SD is the estimated standard error of the difference between the two means.
-28 -7.
Among Fifth District member user banks less than $25 million in deposit size, those in North Carolina have the highest volume of regular items cleared during a one month sample period. The daily average volume for North Carolina banks is 1,697 items compared to an average of 1,126 for the other four states.
8.
The unweighted mean value of the eight cases where member user cash asset ratios are larger is .0042. The absolute value of the unweighted mean of the seven cases where member user cash asset ratios are smaller is .0027.
A criticism frequently leveled against cross-section studies of bank portfolio behavior that use Call Report data is that single day figures do not necessarily reflect the actual condition of bank statements averaged over longer time periods. This study relies heavily on Call Report data, as do most other studies of the membership question; the Call Report is the only source of comparable data for member and nonmember banks. The appropriateness of using Call Report data as a proxy for the behavior of bank cash assets over longer time periods is examined in this appendix. Table Al shows differences in mean values of total cash asset to total deposit ratios for the universe of Fifth District member and nonmember banks divided by deposit size group. For member banks, the differences between the daily figures and the daily average figures range from .0041 in the smallest size group to 0.0021 in the largest size group. For nonmember banks, the differences range from .0025 in the smallest size group to .0085 in the largest size group. The basic question is, are these differences in means due to chance -31 -variation or to fundamental differences in the single day data and the daily average data? The hypothesis that there is no significant difference between means is tested using t-tests. t-statistics are computed using the procedure defined in footnote 6. These t-statistics, which are shown in parentheses in Table Al , indicate that in five of the six cases tested, the variation in means is too small for us to conclude that the comparison means represent different sets of data. For nonmember banks in the $25-50 million deposit size classification, the difference is significant at the .20 level.
The hypothesis that there is no significant difference between June 30, 1977 data and June 1977 daily average data is accepted for all three groups of member banks and two out of three groups of nonmember banks. The Call Report cash asset to total deposit ratios are concluded to be generally representative of bank cash asset behavior over monthly periods prior to the mid-year call date. 
